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\\\\\\ persons interested in leaﬁn;ng systems want /to affect those

var bles in the learn;ng environment that make a difference in

the learner s final performance. It will do no good to lament the
< ‘N ~ ¢
poor preparation oF.our learners, or to blame their learning problems

on genetic inheritance) It\{% the job of the educater or tech-

nologist to take those whOm he is given and to change thelr behavior
L

in some specified way. Tﬁe'queStlon is, how? What can be. done?
1] . -

What variables are there within the present learning environment

that can be manipulated, and how do_they make a difference? N

N

One way of approaching the problem is to investigate a concep-

tual model of léarning such as Jaghn- Garroll's (1361) model of school

A "~ ]

- learnlng, and to see how 1nstructlonal techniques and technology -

affecb{fhe manlpulatlons of varyables hypothesized to make a

dlfference. ﬁarrofT%s model is cheosen here because it has generated

- a fair amount of.research and is generally Supported by the research

—

" findings (Lewis, 1969, Blbom, 1973, Carroll, 1973) Carroll's

model states that the degree of learning that an 1nd1vidua1 attalns

o -

is a functlon of the time he spends in learnlng over the tlme he

actually needs, i.e.: . ‘ ."\\\\ -
L ; " . - RN

THE DEGREE OF : time actually spent

LEARNING * f ———————————————————

time actually needed

éarroll and others (Block, 1971 ) break the factors of time spent

and bdime needed into a number of component variables as represented
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. TIME ,ACTUALLY Time . Perseverance ' '
SPENT Allowed .

TIME ACTUALLY Aptltude . Ability to . Quality of
NEEDED Understand Instruction

—

By affecting any of the five variables identified, the time needed

can be reduced or the time spent can b& increased, thus affecting
the aegree of leafning that takes place. The purpose of this paper
1s to explore how technlques and technology mlght affect these

variables.

~

Time AllowZd

Buée;ski }1971) states in his theory of teaching, that aii
learning takes time. ' This time is the period during which some
activity related to the matérial-—-to be iearned is taking place

(p. 282). Due to backbrouno differences among learners, ‘we can
expect that different amounts of time with tne materials will be ///
needed» A corollary of Bugelski's time principle is that only so
much can be learned in a given time. The implication is that
restrictions ort time" allowed,w1ll negatively affect the total
degree of learnlng that can take place.

Tlme, obviously,is a variable that can be affec;ed by appli-
catlons of technology Individualized or self—peged nater;als
depend’ upon learner control of the stimulus matetials The con-
ventlonal classroom, or teacher-~ paced 1nstrUctlon has some advan—‘

tages,, but its biggest‘disadvantage is that it is ephemeral. When

the presentation is finished, it is gone except for what has been

: A ' .
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committed.to memory, or written as class notes. The esentation,

by its Gery nature, restricts the time the learner has in. contact

- i '

with the stimulus materials that are supposed to change his behavior.

By mediating»the same lecture (in print audio-tape or . videotape) a

. -

representatlon of the stimulus can be made available for greater 'w
*

periods o; tlme if the learner needs it. However, time 1s.probabiy

o»
the most/obv1ous variable and it has been getting its share of

publlcrty through wr1tens on mastery learnlng such as Block (197D,

and Bloom (1973). There*are other varlables that affect the learnlng :

equation, and penh/bs it is more efflclent in_the long Pun to man-
/ R

ipulate these other varlables. &L\»“ ) ) . -

T T

'“\\ . ~. ' -

Perseverance ) \\\\\\\\\ea . 4
All the time;in the world is not’going to™ \use a person to

. ‘ p
learn anything if he doesn't spend time in contactQSEth\the stimgigs

=\

materials. A primary tenet of behavioral technology, @s pﬂaotlced

‘

in educatlon, is that stuﬂﬁnts ;ﬁst actlvely engage the. stlmulus
materlals in order to learn from»them (and conveé&g&z: phe more
time they spend the more éhey learn) PerSeverance may be thought

of as the tlme the studeJt spends a@tlvely in contact with the

stimulus materials.. Studying i§ a behavior in the student's

\

-

repertoiré that has a‘lot of cohpetition from other behaviors LJ

N . ; . N N ? .‘
(recreation, work, sleeping). The behav1qral°technolog1sts believe

RN P
- .
oy

that in order to attain the amount of study;behavior‘that is desir-
able, studying must be made to pay off witﬂ rewards that can compete
with other Fewards gained from bonpeting behaviors. Consequently,
behavioristically oriented Iearning‘sjstems use grades or other

incentives to reward achievement. Achievement is a function of time

’ .-
3

i ‘.
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/ N . . /
o spent at learnlng, and SO we can say that the behav1or1st af fects

( \

4!'"tudent s perseverance The rationale behind the behav1or1st s (
\
system is s1mple——prov1de for multlple short -term payoffs Student

study-behavior increases drastically before exams, as most teachers

- -

know,,yet these teachers seem to ignore this observation when

tryrng to affect learnlng.

3

“ Applications of Behavioral Technology are exemplified by Keller's~”

<« .

(lgég)P S.I. system and Postlethwalte s(1969? Audlo tutorlal System

¥ 7 ‘i
, Both systems include freqhent exams over relatlvely small segments
\ -

bf 1nstructlon, The Lnstrnctlonal technologlst can} affect the

student's perseverance bykcarefully plannlng the management of

1nstruct10n, paylng attention to the payoffs for the learner.

<° Another function of technology hypomhesized to affect the

. perseverance of the learner is its novelty or attention arousing
capablilities. ‘Berlyne, (1965) postulates that novel presentations
raise the level of eplstemologlcal (thlnklng) act1v1ty on the part
of thel observer ‘In other ways, technlqrues fnd technology can
actively 1nvolve the learner in the 1nstructlonal pr?cess by cdﬁllng
for: responses, or by having the learner perform certa1n operations
‘;n order that the st%mulus‘presentatlon Continue. The attentlon

4 /

commanding aspects of ‘cetrtain technlques should not be taken llghtly

,f' \then llstlng the advantages of technology in learnlng systems‘

L .Perseverance may also be a factgrwaffected by the student's

attitude toward various technoloéyvand,techniques used in instruc-
tion. If there is a negative attitude  toward programmed in§truction

n\general (regardless of‘how it orlglnated) tyeflearner is less
1

K llkely to. approach and uE”llze th1s learning resource. 1In a some- .

e \

N

what different way, an attltude toward the use of & particular

- LTS . 4
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"hypothesizing that a prospective learner convinced thatrco

" corporationg might not give any credibility to a program on tax

.that individuals learn bétter when they have "good" %mterials. But

i

- \\\\\ . Page 5 )
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medium, such as commercral television, may also affect what a .

listener perceives as the message.. This might be ill\strated by

. 7’
television was politically controlled by the interest§ of .

~

reform. "Attitude”, with regard to the credibility of sources has
LY e . .
been studied extensively (Hovland, 1953 jhowéver, “how

attitudes towards different technologies or techniques affect the
amount of time spent on learning from the same, has not,Jto this \\_,o
writer's knowledge, been expiored. . ' { ..

Quality of the Instructional Materials /. ; .
. - - . . ‘ .

Almost any educator or trainer would agree to the statement

- ’ ’

what are the attributes of At a“seminar at Florida

"good materials"?
State'University, Dr. Wack Michaels,xa behavioral technologist from -
Western Miéhigan University, listeé what he believes to be.three

important factors of good‘materials:
and 3) lack of irrelevant 1nformatlon

They are, 1) sequence, -

2) completeness For many

reasons these three factors have been studled throughout the hlstory

of.educatlonal psychology in the context of 'many dlfferént theories.
- ]
For the purpose of thls -:paper, the degree of 1mportance Qf each of - N

the three w1ll not be argued, but rather, the 1ssue te-bé explored 1s -
. 3

what technlques and technology might affect ‘these varlables At this
' . |

point it becomes obvious that instructional technology is more than

just har ware. The process of instructional desiyn or the appli-

cation of instructional design model's are directed at preducing

‘e
B ‘
v N ' hd )
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< what we 'would call quality mat€;1als. This congists.of = .
. 2 : s
materials that are well o:éanized (sequence)., that contain
. . L ' . " ._.e
all the necessafy prerequisites Yéoﬁplete) and are directed e

toward the attalnment of prespe01f1ed objectlves (lack

L . /("

1rrelevant”mater1als) The ba51c components of the de51gn “
J - - ' '

process; needs analy51s, task analysis, materlals productlon, ’

~
. and evaluation are applled 1n an' lteratlve manner to ensure ° o <

thelr effectivéness given the proper amount of‘time, and
Y * .

'

perseverance on the part of the learner. The design aspect

of technology is currently bBeing stressed in schools of '>//
" N . /
education and its application is,being made at all levels

. . ! N — \_‘ - >
of schooling, 1n industry, and .in the military. Its promise '

.
’

lies in the fact that it is learner-oriented rather than i

teacher—oriented. . - ~

A\

-

Instructiona. systems design allows for consideration
of alternative delivery systems 'depending on the nature of -

!
the oNtcomes desired. though its purpose is not to do
N A ; — s

away w1th the traditional ®lassroom, it is throﬁgh the

«

appllcatlon of 1nstructlonal' ystems design that one beglns

.

to realize how 1neff1c1ent the, ‘vlassroom mode of instruction
.is for certain types of learnlng tasks. It also prqyidqs
‘a rationale'for'prdvidinglcIassroo instruction to obtain
‘éertain outcomes that cannot be provided effectively or

efficientiy b& mediated means, e.g., when a role-model is.

appropriate. ) 8
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-Instructional systems design opens a new approach for \%ﬁ
applied psychologi in learning., Using a systems' design
model, a researcher can begin to test theories regarding
transfer, relationships among types of learning, and appropriate.
methods for affedting multiple outcomes from different domains

~
of learning as described by B&oom (1956), and Gagne (1974) .

Des1gn procedures, focused on, produC1ng "quallty 1nstructLonal

rmﬂarlals " enable those that care to ;mprove instructipn

& - . s >~ A . s
to a:fect one more varlable that can "make a difference™ in ,
. learning. ) . - .
s ) Ability to. Understand - ' .

Carroll (1963) considered the ablllty’to understand

as a functlon of an individual's general intelligence.
Although an educator cannot manipulate an individual's
7

SN ! .- c C . . ;
e intelligence, 'he can take it into cons1deratlon when //L

igning instructional materials. Wlth regard to theory
\ )

related to the s\lectlon of approp?pate technrques and ¥

edia selectlon) based on an individual! s .
’ — : v
.ablllty to understand there is deflnltely a knowledge '

téechnology.
4

-gap. One prob;em in deflnlng a theory of media sele’;ao
thHe multharlazzhﬁgture of the message—medlum learner 1nter— .

R \

action. One/theory w1th r gard to cognltlve learnlnd and

) media selection derived from Dale s (1969) "Cone\of
Y - —
) Educatlonal Experlenoe,' is prov1ded by Leslle Brlggs (1972)

o in his A.%.R. monograph on instructional de%;gn. This

1.0 . . ¢ . !




' the attitudinal goals, and meésuring whether or not they are’

. o Page 8

- . . i .

‘model was expandéd by Wager (1975) to include the affective
\ h o, .
or attitudinal domains. Conceptually baséd models such as

these are valuable for further theorizing and research con-

cerning the manipulation of the media variables with regard

b ’

to observable learner characteristics.
. >

Understanding the effects of techniques and technology

* . - »
on various types of learners is -important to our understanding

S

of our efforts at manipulating some of the variables mentioned

s

ppevioﬁsly.' For exgmplé, instruction that is beyond the

P .

learneér's géb '}ity to understand is)ﬁoé going to be any
more effective "if more time‘is alloteé,ypr if a ﬁore power-
ful incentive*systéh is provided. A persgon who cannot read
will simply.not be able to'benefit from textual instrﬁctioﬁaf
materials until he gains ‘the learnihg skill of reading. - This
example, of codnsé} is too obvious;, What is not clear is how

techg%qués and technolagy mﬂg;t affect ‘the mor§‘§ubtle

+

differences among learners. . .

At this point the writer wishes to expiéss the cencern

fhét‘inst;uctignél technologies are spending a considerable
) 4

amount of time and energy defining cognitive goals and ob-.

jectives for instructional programs, and dg&eloping in-

~

structional materials to obtain these goals, without spedifying

r . R \
attained. - The writer does not mean to infer that designérs
or educators do not recognize'the importance of affective - -
+ ¢ N » ,f/ ; \'/, . -
outcomes; simply ,that _they are often overlooked in the
- ﬁ//* * ¢ ’
task analysis process.  There may.be many reasons for this,’

\‘ cr

- ( S .i.o

v

v
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!
but the effects of this oversight could lead to a mis-

v
T ——

understanding of which technique or technology .is best suited

' to a particular instructional program.ﬁ It is pfobébiy
N '/‘ s v
‘more WLih&féﬁg;g to attitudinal goals than cognitive goals . .

- ol -

;///////that justification for elaborate and .expensive techniques
’ i . L e «
such as simulation, or on-the-job training can be made.
An individual'sdability to understand is a complex variable

éffected by perceptual as weli as intellectual processes.

fAn ﬁnderstanddng of how techniques and technology relate
. —\ . ’ /o, < <

ménipulate‘the necessary factors/in‘g,fécil'

—
~

e

We know that some individuals are more disposed toward
rning math than others,/and that,wh;}e they may find

math eaéy they s e to learn Enéiish'grammar. This

ability to learn a part;qular thing is generally r?fered to

- N L
as ™aptitude." Thié/writer suggests ‘that an individual A
! - |

pport as "importnat." At a partgsular grade lewvel the
- person that ‘'has been exposed to more math will (all other
& -

factorslpeing quel) probably show more aptitude toward math.

'However, all things are seldom equal, and there are probably
+ N ~ ’ : “
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other/%actors that affect the individualis aptitude\towati///<
v - . -

math, such as the’tognitive strategies that the learner can

" . .. ' o )

relate to the task at hand.” A cognitive strategy might be

thought of as a ‘sé¢heme for learning that the learner posse?ses
v ) \ , * s .. - ¢
- (and probably learned) and,callé into use for the .new learning

task. How can, technique's and technojogy affect this'

-

.dimension of the learning equation?

[} . ) ‘ . / f,) W
Perhaps this is where critics of technolo al " ///
applications are'somewhat porrécti/éﬁe/;each our studente ////
S Coe . ' 7 :
. how to do things without teachin to learn’ (remefger

"the frequently cited goal o *eaucatlon is to teach people

how to learn). £ th;é/is tnue, 1;,¢s probably due to our

o - \

taught s a formal part of the 1nstructlonal'program. This
4

wrlter would submlt that the.persons making these state-~ SN

ments would know as llttle about teaching them as tpe. .

' technologist:, A recognitiord of the' need to explore anda

-
research this variable might have a ‘large payoff for those .

concerned with improving. instruction, as it is currently . \
“ 6 . : : '
- the one known least about. (;//,~ :
a
- ' ) N l ’
. ‘a s .\ .
vt R ' ~ Summayy-’ T °

Educatlonal technology 1ncludes the appllcatlon of
psychology and ha&dware to the solutlon of educational,
problems. ' ThlS effort” is facfﬁltated by the realization that SN

leanning js affected by many’complex and 1nterrelated

)
. L)

variables, and that in order< to have maximum impact

. . .
(]
a . ” -
v
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hould be directed to manipulatinyg as many of o
T - 1 ) . * . ’
these variables as possibbé, At the same timé\the~£echno;ogist,

attention

realizes the limitatiéns of his.knowledge and a%ailable
theories wifh'rqgard tp.instrﬁctional design; and \he is .

) »

constantly formulatlng naw hypotheses and, uncoverin néw

functional. relatlonshlps that lead to advances in understanding

1 i
’ ~<

the instructional process. This writer maintains that . . o

2 e RS 7
'

it is this elemenk of exploration and inqﬁigy that makes the
field of. 1¥struct10nal technology SO exc1t1ng, espec1ally

when one affects a varlable that "makes a dlfference.
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